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DiCola: Scheduling Creative Resources

How do you measure progress and allocate manpower
in an area where the work itself is intangible in
nature? Here are some suggestions drawn from in
dustrial and governmental experience —

SCHEDULING CREATIVE RESOURCES
by James N. DiCola
The Babcock & Wilcox Company

concepts of planning and
power for a systems department
control are applicable to most
of approximately 40 people. As in
areas of business activity. Tradi many organizations that have
grown rapidly over a short period
tionally, these concepts have been
of time, there has been little plan
applied in areas where time esti
ning for this growth. In the past,
mates, task definitions, and re
it was possible for the manager to
source capacities were generally
become familiar with each active
known. However, in planning and
project in the department so that
controlling the efforts of a “crea
he was able to make judgments on
tive” group, such as a systems de
progress from first-hand knowledge.
partment, traditional concepts be
However, as the department grew,
come increasingly difficult to apply
it became an impossibility for one
because time, task, and resource
man to be aware of the status of
elements are often unknown and
all the activities in his department.
difficult to determine.
With recognition of the need for
With the growth of creative
controlling
the activities of the sys
work groups, the need for plan
tems
department,
it became appar
ning and controlling the individual
ent
that
new
tools
in this area
activities of such a department has
should be developed. This article
become paramount. This article
describes the development of a
deals with the problem of schedul
method for allocating manpower
ing projects and allocating manhe

T

and for scheduling projects. The
objectives of this system were as
follows:
• To predict completion dates
for assigned projects
• To report progress on a given
project
• To report manpower availa
bility within the department.

Problem definition
The basic problems in schedul
ing "creative” resources are (1)
lack of reliable data and (2) lack
of understanding of the inter-rela
tionships among elements of the
data. The first problem can best be
attacked by:
• Defining tasks that must be
performed to complete a pro
ject
17
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EXHIBIT I
TASK CLASSIFICATION

Description

Task Code

Inquiry Processing

100

130

Investigation
General Definition
Task Estimating

140

Results Presentation

110
120

Survey
Problem Definition

200
210

Problem Data Gathering
Data Analysis

220
230
240

Systems Requirements

250

Systems Design

260

Proposal Preparation

270

Proposal Presentation

300

Implementation (Non-Mechanized)

400

Implementation (Mechanized)

410

Program Review

420

File Description
Program Logic Definition

430
450

Coding
Desk Checking

460

Test Data

470

Program Modification and Debugging

480

Program Documentation

440

The short-range objective of

gathering reliable data can
be accomplished by defining
tasks through a task

classification structure,

developing time estimates

500

System Documentation

600

Post-Installation System Service

700

Post-Installation Review

800

Education, Research, and Extra-Company Participation

900

Computer Software and Operating System Maintenance

through a manually prepared
project plan and progress

report, and collecting actual

hours through a daybook . . .

® Gathering time estimates for
completing each task
• Gathering actual manhours
expended for each task
• Defining personnel resources.
The second problem hinges on
the first in that the development
and application of the data are
highly subjective. Until the rela
tionships among task, task estimate,
actual manhours expended, and re
source capacity are understood, an
objective scheduling system cannot
be attained. The second problem
can best be attacked by:
® Comparing actual manhours
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expended on a task with the
estimate
• Analyzing the accumulated
data.
Objectives

Working within the present or
ganizational framework toward the
three objectives of predicting proj
ect completion dates, reporting
project progress, and determining
manpower availability, we found it
convenient to classify the objec
tives according to time phases.
The three phases consisted of ob
jectives that could reasonably be
attained within the short range
(one to three months), medium
range (three months to one year),
and long range (three years).
The short-range objective of
gathering reliable data can be ac
complished by defining tasks
through a task classification struc
ture, developing time estimates
Management Services.
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through a manually prepared pro
ject plan and progress report, and
collecting actual manhours through
a daybook. While facts are being
gathered, a manual system can be
established that will estimate com
pletion dates and indicate progress
of a given project.
Task classification structure—In
order to gather reliable data, it is
necessary to define what is to be
gathered. It is important to know
the estimated and actual time
required to complete a specific
task. The various tasks that are
performed by a systems analyst
should be defined and classified
into a structure. This structure will
be the foundation for the entire
system since all time estimates and
actual time spent will be collected
by the tasks outlined in the classi
fication structure. Exhibit I on
page 18 is an example of a possible
task classification structure.
Daybook—The daybook, shown
July-August,
1970
Published
by eGrove, 1970

in Exhibit II on this page, is the
document through which an an
alyst will report actual manhours
expended on a task. The actual
hours reported will refer to a task
code as outlined in Exhibit I so
that the data gathered are con
sistent with the task estimates,
which will be discussed later. The
following information should be
included in the daybook:
• Analyst
• Report date
• Project number for which the
task was performed
• Description of the task per
formed
• Task code selected from Ex
hibit I
• Time spent on a project by
task during the week.
Project plan and progress report
—The project plan and progress
report is the document through
which an analyst will estimate
completion dates and indicate pro

gress for a given project. This doc
ument is subdivided into tasks as
outlined in Exhibit I and will be
used as a means for accumulating
time estimates for various tasks.
The systems analyst will prepare
a plan for each of his projects as
it is assigned to him. After analyz
ing what tasks are necessary, he
estimates the time span required
to complete the task. Herein lies
the crux of the scheduling problem.
Will the task require 100 per cent
of his time for that entire span?
If not, what percentage of his
time? There are no data which in
dicate the number of manhours
required to complete a task. As
can be seen, an attempt is being
made to develop “standard” data
through the comparing of actual
data and estimated data.
The project plan and progress
report should contain the following
information:
• Project number
319
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leader
’s name
(This
of 7 [1970],
proposal
was
would usually be the sys
planned to span five weeks, requir
tems analyst assigned to the
ing approximately 25 per cent of
project. If more than one
Doe’s time. As of the report date
analyst is assigned, only the
Doe’s work was actually 50 per
person responsible for co
cent complete; however, he estima
ordination of the project
ted that he should be 70 per cent
completes this form.)
complete at the report date.
• Report date
The next phase of the project
• Description of the tasks that
can be developed while the re
will be performed
quired data are being collected
• Task code
once a manual system has been es
• Name of the analyst who is
tablished for estimating time spans
to complete the task
and reporting progress. This phase
• Estimated percentage of
includes mechanizing the project
availability allocated for the
plan and progress report, begin
ning preliminary analysis of the
task
• Estimated manhours to com
gathered data, and defining per
sonnel resources through the de
plete the task
• Estimated time spans for
velopment of a skills inventory.
each
task.
Once a manual system is

operative and understood by

the analysts, a project plan
and progress report can be

produced by the computer.

Mechanizing the project
report will relieve the project

leader of routine clerical

maintenance. Also, it will
facilitate the accumulation of
statistical data for future
evaluation.

Exhibit III on page 21 is an ex
ample of a project plan and pro
gress report. From Exhibit III, it
can be seen that Project 194 has a
planned span of 23 weeks, which
will require the services of Analysts
Doe and Smith. As of the report
ing date, October 19, the project
is slightly behind schedule. The
project is made up of four tasks,
two of which, problem definition
and data gathering, are complete;
two tasks remain to be completed.
The task of problem definition
was planned to require four weeks
to complete, with the project re
quiring approximately 10 per cent
of Doe’s time. It was started and
completed according to schedule.
The task of data gathering was
planned to require seven weeks to
complete, with the project requir
ing approximately 10 per cent of
the time of both Doe and Smith.
Doe was two weeks late in start
ing his task and completed it three
weeks later than originally sched
uled. The start date was originally
scheduled for the week of July 20;
however, the task was not actually
started until the week of August
3. The finish date was originally
scheduled for the week of August
31, but it was revised to the week
of September 14, and the task was
actually completed during the
week of September 21. The task
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of progress report
Once a manual system is opera
tive and understood by the ana
lysts, a project plan and progress
report can be produced by the
computer. Mechanizing the project
report will relieve the project
leader of routine clerical mainten
ance. Also, it will facilitate the
accumulation of statistical data for
future evaluation. The mechanized
report would contain the same
data that were contained in the
manual report along with these
additions:
• Recent availability—This in
formation is obtained from the
daybook and is the number
of hours actually spent on the
task expressed as a percentage
of total hours worked on all
projects for the preceding re
porting period. This percent
age is compared to the esti
mated availability for each
reporting period.
• Actual cumulative manhours—
This information is obtained
from the daybook and is com
pared to the estimate for each
reporting period.

Preliminary analysis
After data have been gathered
for a period of time, a preliminary
Management Services
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statistical analysis should be made.
This analysis could reveal a corre
lation between actual time spent
on a task and the estimate, or a
correlation between average actual
availability and estimated availa
bility. Also, some insight may be
achieved through the construction
of a percentage distribution for
manhours over a time span for
specific tasks.
As data are gathered and ana
lyzed over a longer period of time,
certain noticeable patterns may
emerge that can be used to solve
the complex scheduling problem.

Personnel resources
One of the most perplexing prob
lems of scheduling “creative” activ
ity is the determination of personnel
resources. Personnel resources can
be defined as a function of an indi
vidual’s ability and his availability.
July-August, 1970
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The total manhours necessary to
complete a task may vary depend
ing on each individual’s talents.
However, since each individual is
capable of performing many tasks
at variable rates of efficiency, the
total measurement of personnel re
sources in manhours is dynamic.
In order to quantify this dynamic
resource, it is necessary to develop
and maintain a skills inventory.
This inventory can be composed
test scores, past performance, and
subjective ratings by the individual
himself and his supervisors for
each skill needed in the depart
ment.
Once the personnel resources
have been quantified and a prelim
inary analysis made of the col
lected data, it becomes possible to
develop a system that reflects the
changing manpower availability
within the department.
What a department has devel

oped and accomplished in the past
will largely determine what it can
accomplish in the future. Longrange plans are meaningless unless
positive steps are taken now to
ward achieving the objectives. The
gathering of reliable data and de
velopment of an understanding of
the inter-relationships of those
data will develop a sound base
for achieving a long-range objec
tive. At some point in the future,
the following information will be
known:
• Priority of the project
• Sequence of tasks to be per
formed
• Manhour estimates by task
• Personnel resources
• Existing load
• Feedback of actual manhours
expended.
With this information, the follow
ing computer output is possible:
Future availability report—This

21
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A time estimate cannot be made until the problem is defined and the analyst familiar with it
report would show a projection of
the percentage of availability by
man by reporting period from the
present to some future date. It
would be useful for determining
which man would be available for

an additional project and approxi
mately when he could start.
Project status report—This report
would show the status of a project
by task at a point in time and
would indicate revised target com
pletion dates.
Project status summary report—
This report would show a summary
of the status of each project at a
point in time and would indicate
a revised target completion date.
Simulation report—This report
would indicate the effect on the
present schedule of taking on an
additional project on a rush basis
or of changing the priority of a
particular project.
Personnel performance report—
This report would show the
amount of time spent on particular
tasks versus the average time spent
by others in the department on
the same task. It could also be
used to determine the effect of
training programs upon the per
formance of individual analysts.

Feasibility
One of the most frequently
heard arguments against the sys
tem which has been discussed is
cost. Statements such as (1) “The
analyst will spend more time re
porting and estimating than he
spends on the actual project,” or
(2) “Planning is all right, but don’t
plan in too much detail,” or (3)
“What good is an estimate if I
don’t know what the project is
about?” are often heard. These
three objections can be answered
as follows:
1. Good planning requires con
siderable effort. This is exactly why
formal planning is not done in
many departments. There are no

time reports that indicate how
much time this function actually
requires. Furthermore, there are no
current data that quantify the re
sults achieved with or without a
formal planning and scheduling
program. The proposed system as
sumes that planning and schedul
ing are necessary, that the time
required for planning and sched
uling can be obtained, and that
the time spent by individuals main
taining the system can be reduced
through the aid of the computer.
2. In order to control results in
detail, plans must be formulated in
detail. There is much to be said
for the theory of “keep the system
simple”; however, plans may be
formulated in such gross terms that
the information generated is use
less. Plans may also be developed
in such excessive detail as to com
plicate the system to the point that
it is not used. The proposed sys
tem is a compromise between these
two extremes.
3. In order to obtain more rea
sonable estimates, it is necessary
to distinguish between an inquiry
and a project. The proposed sys
tem assumes that an inquiry in
cludes the pre-project investigation
time required to define the prob
lem and the time necessary to
formulate manpower estimates and
target completion dates.
A time estimate for a project
cannot be made until the problem
has been defined and an analyst
has become familiar with the proj
ect. In using the proposed system,
it is necessary to estimate the time
span for the inquiry stage as well
as the time span for the project
stage.

Summary
Creative resources are difficult to
schedule and allocate because task
definition, time estimates, and re
source capacities are often un
known and difficult to determine.
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This article has outlined the nec
essary steps required for the devel
opment of a method for allocating
manpower and for scheduling proj
ects for a medium-size systems
department. Since there were no
data available on which a system
could be built, this article discussed
objectives that could reasonably
be achieved in the short range,
medium range, and long range.
The short-range objectives were
concerned with building a data
base. The building of this base re
quired defining tasks through a
task classification structure, devel
oping time estimates through a
manually prepared project plan
and progress report, and collecting
actual manhours by task through
a daybook.
The medium-range objectives in
cluded mechanization of the proj
ect plan and progress report, de
fining personnel resources through
the development of a skills inven
tory, and conducting a preliminary
analysis of the data gathered dur
ing the first phase.
Fulfillment of the long-range ob
jectives merely utilized the data
base that had been developed pre
viously. During this phase, various
computerized reports were devel
oped which showed a simulated
work load, project status, personnel
availability, and personnel per
formance.
Only after reliable data had
been gathered and the relation
ships among elements of that data
understood could an objective sys
tem be developed for scheduling
and allocating creative resources.
The system developed was superior
to the methods that had been used
in the past, even though all these
systems relied on highly subjective
data. As actual data were compiled
from information produced during
the short- and medium-range
phases of the study, it became pos
sible to arrive at a judgment based
on fact rather than on hunch.
Management Services
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